The main aim of this study was to perform a histological and histomorphometric analysis of hydroxyapatite-coated Copeland humeral resurfacing implants retrieved at revision arthroplasty surgery to determine if osteonecrosis was a possible mechanism for failure.
Objective
The main aim of this study was to perform a histological and histomorphometric analysis of hydroxyapatite-coated Copeland humeral resurfacing implants retrieved at revision arthroplasty surgery to determine if osteonecrosis was a possible mechanism for failure.
Design
Six humeral resurfacing shoulder components were retrieved at revision surgery and fixed in buffered formalin. The specimens were sectioned and ground to a thickness of 200-300 mm for analysis with light and back-scattered electron microscopy.
Setting
The prostheses were retrieved and fixed at The Royal Shrewsbury Hospital and analysed at the John Scales Centre for Biomedical Engineering, London.
Main outcome measures
The presence of osteonecrosis of the humeral head under the implant was investigated with light and back-scattered electron microscopy. The bony ongrowth patterns and bone-implant contact under the specimens were assessed and quantified.
Results
There was no evidence of osteonecrosis in the specimens analysed. The hydroxyapatite-coating was present to a variable degree on the specimens with good evidence of bony ongrowth under the CoChrome cap. Ongrowth was examined in five different zones with the greatest seen in the middle of the stem. Direct contact between newly formed bone and the hydroxyapatite layer was observed on light and back-scattered electron microscopy. Histomorphometric analysis quantified the mean bone-implant contact ranging from 11.1 to 33.6% between the specimens. 
Conclusions
This study is the first qualitative and quantitative analysis of retrieved humeral resurfacing implants using light and back-scattered electron microscopy. In these specimens, there appears to be good osteointegration within the prosthesis with no evidence of osteonecrosis. 
